The source parameters of seven moderate-sized earthquakes representing different parts of the Aleutian Islands subduction zone are presented. Fault plane solutions are determined by the relative amplitude method. A simple 2-D kinematic source model is assumed and synthetic broad-band (BB) seismograms of displacement are generated. Comparisons with observed BB records of displacement allow the estimation of source dimensions, focal depth, rupture velocity, mean stress drop and the static seismic moment for each event. Normal faulting associated with extensional stresses generated within the subducting plate is determined for one event. However, the majority of solutions indicate compressive mechanisms consistent with the subduction environment. Focal depth is well resolved as depth phases are apparent on most of the seismograms due to the frequency range (0.05-5.0 Hz) of the broad-band records used. The circular or elliptical faults assumed for the source model vary from 3.5 to 8 km in radius depending on body-wave magnitude. The stress drop values obtained are typical of interplate earthquakes (-30 bar). However, the higher stress drop found for one event at a depth of approximately 180 km in the subducting lithosphere can be attributed to the intraplate character of this earthquake. Seismic moments obtained are similar to those obtained in centroid moment tensor (CMT) solutions, even though the latter are calculated using lower frequency seismic waves. This implies a fairly flat spectral level below the corner frequency.
INTRODUCTION
It is now widely accepted that broad-band (BB) seismograms are essential to examine the source dynamics of moderate-sized, teleseismically recorded earthquakes. This is because they include spectral information both at and above the corner frequency which is usually filtered out by conventional short-period (SP) and long-period (LP) seismographs. Frequency-dependent effects that arise from source finiteness or from the propagation of body waves through the Earth are obscured by the narrow bandwidth of these instruments. These difficulties can be avoided through the analysis of broad-band pulses. In this paper we study the source characteristics of moderate-sized earthquakes from the Aleutian subduction zone, by modelling the broad-band body-wave pulse shapes. The Aleutian arc is one of the world's longest island arc systems and one of the most seismically active areas. In this area of the North Pacific convergence is oblique at the eastern part of the arc and progressively takes the form of transform motion toward the western part (Fig. 1) . As in most subduction zones the seismicity of the arc occurs in four distinct seismotectonic regimes based on the location of earthquakes and their focal mechanisms (Taber, Billington & Engdahl 1989) . These are the trench and outer rise, the main thrust zone, the Benioff zone, and the overriding plate. A complete description of the spatio-temporal distribution of seismicity along the Aleutian arc, occurring between 1957 and 1991, is given in Boyd, Engdahl & Spence (1994) . Our aim is to determine the source parameters of seven earthquakes (Table 1) representing different seismotectonic regimes within the arc, by modelling teleseismic body waves using broad-band data, and to interpret the results in terms of tectonic features. velocity over a wide range of frequencies. However, broad-band seismograms can also be recovered indirectly by deconvolution of high-quality digital SP data (Abercrombie 1994; Liakopoulou, Pearce & Main 1991 , 1992 , or from a combination of SP and LP data (Choy & Kind 1987) . Because of the lack of direct recording broad-band stations at teleseismic distances, here we recover broad-band seismograms from Global Digital Seismograph Network (GDSN) SP records to provide a good coverage of the focal sphere for the events studied (Table 1 ). According to this method, the SP record is converted to a displacement broad-band seismogram by multiplying its spectrum by the ratio n , ( w ) / a , ( w ) , where a l ( w ) is the SP instrument response and a2(w) is the displacement BB instrument response, both as functions of angular frequency w. The results of Abercrombie (1994) and Liakopoulou et al. (1991, 1992) have shown that SP data alone, with an instrument response centred on a period of l s , are sufficiently broad-band to yield reliable records by the deconvolution process described above (at least for events of moderate magnitude (-6.0), with a source duration of up to a few seconds).
Also, depth phases are more clearly shown. Phaseless seismograms, which can be thought of as non-causal seismograms that would have been recorded by a system that introduces no phase shifts, often have advantages over standard seismograms in showing more clearly the polarity, width and area of body-wave pulses and are therefore easier to interpret (Stewart & Douglas 1983) . Phaseless BB seismograms cannot be recorded directly but they are easily recovered by the SP records by multiplying by l a z ( w ) [ / a , ( w ) in the same way as for deriving a standard BB record. This response, however, generates an artificial precursor which sometimes makes the onset of the signal 
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Earthquake source parameters 421 difficult to observe. If the instrument response is sufficiently broad, as it is here, such precursors need not be a serious drawback in the interpretation of phaseless records. They are first identified and simply ignored in the modelling. For these reasons phaseless records are used in this study. LP and SP three-component GDSN seismogams are used to calculate fault plane solutions by the relative amplitude method (Pearce 1977 (Pearce , 1979 (Pearce , 1980 , assuming a double couple source mechanism. Broad-band records are also used to provide extra information on the polarities and the relative amplitudes of the sea-bottom reflections ( p P , s P ) and sea-surface reflections p w P of the direct body waves, and to allow forward modelling of the source function and average attenuation coefficient. For the deeper events the polarities and amplitudes of p P and sP together with those of the direct body waves ( P and S) could be reliably used in the computation of the focal mechanism. A vector plot is used to display those orientations found to be compatible with the input data. Following Pearce (1977) a vector is drawn for each compatible orientation in a position corresponding to its dip 6 and slip 4, and at an angle measured clockwise from the vertical equal to the strike (T (e.g. Fig. 2 ). This differs from the most commonly used convention (Aki & Richards 1980) only in that the slip is measured on the footwall rather than the hanging wall of the fault.
Broad-band records of displacement (deconvolved from the SP records) are then compared with synthetics generated by a source model, using the method of Hudson (1969a,b) A and Douglas, Hudson & Blarney (1972) . The kinematic source model is a finite 2-D Savage-type source (Savage 1966 ). In his model it is possible to use the finiteness of the rupture plane to discriminate between the fault and auxiliary planes of the solution determined. This uses a directivity effect which has no variation in pulse duration in the plane of the fault in the case of a circular fault with the rupture initiating at the centre. However, when the fault is assumed to be elliptical and the rupture starts at the upper focus of the ellipse (moving source downward), then the direct P waves have smaller duration but greater amplitude than their free-surface or sea-bottom reflections p P and sP. The opposite happens when the rupture propagates upwards.
The crustal and upper mantle structure used in the modelling is taken from Grow (1973) and . Although this may not be appropriate for events in the western and eastern Aleutians, it provides an adequate approximation for the modelling as it does not systematically affect the synthetic seismograms. We acknowledge that the use of a plane layer structure in the synthetic seismogram calculations has its limitations (e.g. focusing of rays). However, the main factors that contribute to the teleseismic waveforms are P, p P , sP and pwP, and these should not be affected by the presence of the plate. The Aleutian slab dips at an angle that closely matches the ray path of P waves to many teleseismic stations. In this study we are attempting to extract the maximum information from teleseismic data alone. The remaining parameters of the source model used (i.e. focal depth, source dimensions, rupture velocity) can be determined by trial and error until the best possible fit to the waveforms around the focal sphere is obtained. An average anelastic attenuation ( t * ) for the ray path is chosen to match the predominant period of the signal. This parameter is defined as the traveltime in seconds divided by the average quality factor Q.
The locations of the earthquakes studied are shown in Fig.  1 , and are corrected for plate effects (E. R. Engdahl, private communication) .
RESULTS
The earthquakes are presented in chronological order in the following sections. The source parameters determined by this study for all events are shown in Table 2 .
Event 1-1980 May 3, western Aleutians
All the GDSN SP recordings with sufficiently high signal-to-noise ratio show negative P-wave polarities. Polarities used as input data for the relative amplitude method are given in Fig. 2(a) . The vector plot and the equal area projection of the lower focal hemisphere show a normal fault mechanism with a small strike-slip component (Fig.  2b ). It can be seen in Fig. 3 that the negative P-wave pulses together with the polarities and amplitudes of the surface reflections (pP, s P ) are generated by the model and are in good agreement with those observed at all stations. The first sea-surface reflection (pwP) and its multiple reverberations predicted by the model occur at times consistent with the observation, implying a water depth of 6km at the epicentral location, in agreement with the known bathymetry (trench). This provides a good independent check on the interpretation of the surface reflections.
Event 2-1980 November 21, central Aleutians
Figure 4(a) shows the data used to calculate the fault plane solution. The solution is very well constrained and the mechanism is a pure thrust (Fig. 4b ). The direct P-wave pulse consists of three separate subpulses, probably corresponding to three subevents, which are identifiable on all BB records (Fig. 5 ). In the model they are considered to be one pulse whose duration is the sum of the durations of the individual subpulses. A satisfactory fit between the observed and the synthetic seismograms is obtained using a circular fault with a radius of 7 km (Fig. 5) . The small amplitudes of the body waves observed require low values of stress drop. The attenuation factor ( I * ) varies between 0.2 and 0.6 s for different stations.
Event S-1982 July 1, central Aleutians
This earthquake also occurred in the central part of the arc. Its surface-wave magnitude ( M , = 5.5) is considerably smaller than its body-wave magnitude of 6.3, suggesting a deep source. The data used in the focal mechanism determination are given in Fig. 6 (a). The solution shows a thrust mechanism. All the possible combinations of source orientation are shown on the 2" interval vector plot of Fig. 6(b) . The nodal character of the P wave observed at ALQ and ANMO, as well as the null vector character of the same wave at MAJO, GRFO and BER, is predicted by the above fault plane solution, even though this information was not used in the computation. It is difficult to identify the surface reflections of the direct P and S waves on the SP as well as on the BB records (Fig. 7) . Assuming that the negative polarity phase, observable at ANMO and LON approximately 10s after the P onset, is the pP, and the additional negative polarity phase observed at BER approximately 15s after the P onset is the sP, then the depth of the event is 36.5&1.5 km. The P-wave pulse duration shows a small variation with azimuth on the observed waveforms, possibly implying a directivity effect. The same variation of duration could be caused by variation in the attenuation factor (t*) along the different ray Table 2 . Source parameters for all events determined in this study. Stress drop, fault radius and rupture velocity are denoted by Au, R and V, respectively. propagation paths from the source to the recording stations. The quality of the data is not adequate to distinguish Event 4-1983 July 24, Kamchatka between these two possible causes. It is assumed that the This is the deepest event studied. It is located within the source is circular, with a radius of 3.5 km and t* ranging part of the Pacific plate that is subducting under the between 0.2 and 1.0 s for different stations producing the Kamchatka peninsula. The earthquake is recorded clearly small differences in the P-wave duration observed at on SP and LP records at most stations. S(a). In this case two acceptable solutions were obtained as shown in Fig. 8(b) . These solutions suggest an almost vertical dip-slip mechanism, with a small strike-slip component.
The SP seismograms are simple (Fig. 9 ). On the BB records retrieved from SP, the P-wave onset and the pP and SP phases are clearly seen. The pP wave comes at about 42 s after the P-wave onset, and is clearer on the BB waveforms. This time interval suggests a focal depth of approximately 183km. The sP phase cannot be identified on any SP seismogram, but is apparent on the BB records. This underlines one of the advantages of the broad-band deconvolution technique.
The duration of the P-wave pulse varies between 1.0 and 4.0 s amongst the available recording stations (Fig. 9) . This is suggestive of a directivity effect and it is in the plane of the fault. Therefore, in the body-wave modelling, the source is assumed to be elliptical in order to reproduce synthetics which showed the same directivity effects. It is seen that on the pulse durations observed at these stations the method of the observed seismograms at GRFO and BER, the duration Pearce & Stewart (1989) was used. This finds any of the p P phase is much greater than the duration of the compatible combinations of same size, ellipticity, rupture direct P wave. This suggests that the rupture starts at the velocity and orientation in the fault plane, given the dip and upper focus of the ellipse and propagates downwards. In strike of the supposed fault plane. Limits on the pulse order to investigate formally what fault geOmetry best fits durations used are shown in Fig. 9 . GDSN SP P-wave displacement seismograms (upper traces), BB converted from SP (middle) and BB synthetics (lower) are plotted around the focal sphere for event 4. P-wave pulse duration varies between 1.0 and 1.5 s at BER and GRFO, 1.0 and 4.0s at LON and ANMO, 1.5 and 2.5 s at CTAO, and 1.5 and 3.0 s at JAS.
to each of the nodal planes. For the near-vertical nodal plane the geometries found to be compatible are given in Table 3 . When the near-horizontal nodal plane was assumed to be the fault plane no compatible geometries were obtained. This is evidence in support of the former nodal plane being the fault plane.
The compatible geometry was used in the modelling, and the duration variation of the direct P wave at different stations, as well as the amplitude and duration ratio between P, pP and sP phases at BER and GRFO, was successfully obtained on the synthetics.
Event 5-1984 September 23, eastern Aleutians
Clear negative onsets of S waves (both NS and EW) at stations CHTO and CTAO and positive onsets of the same waves observed at A N T 0 (Fig. 10a) resulted in a well-constrained solution (Figs lob and c) which shows a thrust mechanism with a small strike-slip component. BB records were retrieved-from SP ones recorded at SCP, GRFO and CHTO (Fig. 11) . No reflected phases pP and sP are identifiable on any of the BB seismograms. Moreover, the duration of the direct P wave appears to be too large for an event of this size (mb = 5.7). The small size of this event is also supported by the relatively low amplitudes observed on the SP as well as on the BB seismograms. The most likely interpretation is that the surface reflections are interfering constructively with the direct P wave in the first 8 s of the waveform. On the SP records at GRFO and SCP, recurring phases which are observed at an interval of approximately 6.5 s are possibly multiple sea-surface reflections. The time interval between these phases, marked pwP on Fig. 11 , suggests a water depth of approximately 2 km, which agrees with the bathymetry at the epicentral location. No body-wave modelling was carried out for this event as the BB records are too complex to be reproduced using a simple source model. Their complexity may be due to velocity structure anomalies near the source and/or earthquake source complexity.
Event 61985 October 9, eastern Aleutians-Alaska
All the SP records have positive P-wave onsets, apart from ANMO, which is unclear. The additional information from the S waves recorded at seven GDSN stations (Fig. 12a) 2. constrained the fault plane solution to an almost vertical dip-slip with a strike-slip component (Figs 12b and c) .
Synthetic seismograms generated for seven stations are shown in Fig. 13 . The pP phase, having negative polarity, is apparent on all BB seismograms. Therefore, the estimation of the focal depth was made taking into account the time difference between the arrival times of pP and P. This gives a source depth of approximately 41 km. The fault plane that dips at 82" to the ENE predicts the nodal character of the P wave at ANMO, although its amplitude on the model is not as small as on the observed record. Figure 14(a) shows the data used in the focal mechanism determination. The ratios of the amplitudes of the horizontal components of the S waves observed at KONO, CHTO, CTAO and ANTO critically constrain the focal mechanism. The acceptable solution obtained (Figs 14b and  c) is an almost dip-slip mechanism with a strike-slip component. Body-wave modelling was not attempted as the BB records showed too much complexity and it was impossible to identify unambiguously any reflected seismic phases on them. Ekstrom & Engdahl (1989) have determined a depth of 16 km using depth phases and local arrival time observations. It is probable that we are unable to resolve depth phases on the BB records because the earthquake is very shallow; this would accord with the depth determined by Ekstrom & Engdahl (1989) .
Event 7-1986 January 18, central Aleutians

DISCUSSION
The data were generally sufficient to constrain the range of compatible solutions of the events studied to within * 5 O in all three angles. The fault plane solutions obtained (Tables 2  and 4 ) predict all nodal and null-vector characteristics of the observed P-phases, even though this information is not used in the computation. The larger spheres of Fig. 1 represent the fault plane solutions obtained for the events here using the relative amplitude method, and the smaller spheres represent results obtained by the centroid moment tensor (CMT) method and are plotted, where available, for comparison.
Starting from the west is event 4 (1983 July 24). Its focal depth, well determined from body-wave modelling of surface reflections, places the source at 183 km, deep within the subducting Pacific plate. An almost pure vertical dip-slip mechanism with a small right-lateral strike-slip component is resolved for this event. The direction of the P-axis is parallel to the direction of the subduction and is consistent with down-dip compression. If the double Benioff zone theory applies to this Benioff zone (Engdahl & Scholz 1977; House & Jacob 1982) , then the mechanism of this event is a typical example of earthquakes in the upper part of the Benioff zone, because such earthquakes result from the unbending stresses of the upper lithosphere after the initial tension associated with incipient subduction (Spence 1987) . The CMT solution (Dziewonski, Franzen & Woodhouse 1984 ) is similar to the one obtained here. The earthquake of 1980 May 3 (event 1) belongs to the trench earthquake group, which is characterized by normal faulting. The hypothesis is then that the event was triggered by tensile stresses generated within the subducting plate as it bends laterally underneath the North American plate boundary margin. Seismicity studies (e.g. Engdahl, Billington & Kisslinger 1989) have shown that the depth range of earthquakes generated in this zone is small and implies that the bending strength of the lithosphere is exceeded in only a narrow region. No other solution has been published for this event.
Most subduction zone earthquakes occur within the main thrust zone where most of the energy is released as a result of the plate convergence. The (pure) thrust mechanism of event 3 (1982 July , l ) , its focal depth (-40km), and its distance from the trench (-45 km) suggest that this event occurred due to bending in the lower part of the main thrust zone. The P-axis of the mechanism trends NW-SE, parallel to the direction of subduction. The CMT solution ) also gives a thrust mechanism, with the P-axis more perpendicular to the trench.
The 1980 November 21 earthquake (event 2) is also a main thrust zone event, located in the Adak Island region of the central Aleutian Islands, which is the most seismically active part of the arc. Its pure thrust focal mechanism has a P-axis perpendicular to the arc. A similar fault plane solution is given by CMT (Ekstrom & Engdahl 1989 ) but with a shallower dipping fault plane. For slab earthquakes that occur away from the trench, towards the direction of the arc, the seismograms become more complex (Engdahl & Kind 1986 ). One explanation is that the number of overlying reflecting boundaries increases as the focal depth increases. This produces multiple reflected phases that complicate the P-wave coda and constructively or destructively interfere to cause a pulse broadening. Another possible cause of the increased complexity with depth along the dipping seismic zone is the influence of the subducting plate itself, as modelled by Spencer & Engdahl (1983) . If the bottom and the top of the plate are rather sharp interfaces, they may give rise to reverberations of the direct P wave and its reflections within the down-going plate. This complexity is noticeable on all records of event 2 (Fig. 5) .
Event 7 (1986 January 18) is located in the eastern part of the Adak Island region. No surface reflections were observed on the seismograms used here so that the estimation of focal depth from body-wave modelling was not possible. Ekstrom & Engdahl (1989) give a hypocentral depth of 16 km based on identification of depth phases. The hypocentre lies in the main thrust zone, which ranges in depth from 15 to 50 km in this region. However, the focal mechanism calculated here for this event is not typical of this zone. Ekstrom & Engdahl (1989) have also found that this earthquake significantly deviates from the standard mechanism type of this zone. They attribute these uncommon and different earthquakes to heterogeneities or temporal stress changes along the main thrust zone.
The earthquake of 1984 September 23 (event 5 ) is situated further to the east. The P-axis is in the east-west direction, which is subparallel to the direction of subduction at this point on the arc. Its focal depth of 20km (derived from depth phases; E. R. Engdahl, private communication) and its thrust mechanism suggest that this earthquake also belongs to the main thrust zone.
Finally, the 1985 October 9 earthquake (event 6) which occurred in the eastern end of the arc has a focal depth of 41 km, determined from body-wave modelling, suggesting that the focus is within the main thrust zone. House & Jacob (1983) have found that the main thrust zone extends to a depth of about 50-60 km in the eastern Aleutians. A dip-slip mechanism with a strike-slip component was obtained here. The P-axis is perpendicular to the arc, in agreement with the CMT solution (Dziewonski, Franzen & Woodhouse 1986) , which is more nearly a pure dip-slip.
In the synthetic seismograms generated for five of the events (1, 2, 3, 4 and 6), a 2-D Savage (1966)-type source model was used in a flat multilayered crustal structure. Such a structure is an inadequate approximation for velocity structures near plate boundaries, and it may not be appropriate for all recording stations. However, for most events examined here, this assumption had no clear systematic effects and a good agreement between the observed and the synthetic waveforms was obtained. For events 5 and 7, it is possible that velocity structure Figure 13 . The SP seismograms (top) recorded at seven GDSN stations for event 6 plotted around the focal hemisphere. Their broad-hand conversions are plotted immediately beneath. The synthetic seismograms that were generated using a source model are represented by the lower traces. They match well the observed records. Figure 14 . (a) LP S-wave seismograms (NS and EW components) used in the fault plane determination for event 7. Amplitude ratios between the NS and EW components are given when different from 1:l (see Fig. 2 for annotation). Also used were positive SP P-wave polarities at ANMO, JAS, LON, CTAO, GRFO and SCP. The source mechanism determined is shown on the vector plot (b) and on the equal area projection of the lower focal hemisphere (c).
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anomalies at the epicentral region and/or source complexity waveforms well. Seismic-wave pulse durations, polarities produced complicated records and it was not possible to and amplitudes of the different body-wave phases were model these using a simple 2-D kinematic source model. accurately reproduced. This implies that a simplistic The radius of the sources varied between 3.5 and 8.0 km kinematic source model assumption, such as the Savage-type and was positively correlated with the earthquake size. The model used here, is a good representation of the real source. most successful models were obtained for events 1, 2 and 4,
The velocity at which the rupture propagated from the where the synthetic seismograms match the observed centre of the model source toward its edge varied from 2.1 p is the shear-wave velocity) predicted by the dynamic models of Madariaga (1976) and Das & Kostrov (1988) . The best-fitting anelastic attenuation correction factor ( t * ) showed a large variation (0.2-1.0s) with azimuth for some of the events (2,3) ; seismograms recorded at stations to the SE of the arc were generally more attenuated than those from the other stations. This is probably due to path effects towards those stations rather than rupture propagation at the source (Doppler effect), which would produce a more systematic pattern of P-wave duration variation around the focal hemisphere. Event 4, however, showed a systematic pattern of P-wave duration variation with azimuth and that is interpreted as a directivity effect. Indeed, the elliptical source model assumed for this event, with the rupture starting at the upper focus of the vertical ellipse and propagating downward, reproduced the observed azimuthal variation in amplitude and duration on the synthetics. Stress drops typical for interplate earthquakes (Kanamori & Anderson 1975; Chung & Kanamori 1980) were obtained for the events studied here. The high stress drop and high rupture velocity of event 4 are explained by its deep focus, well within the subducting Pacific plate. As amplitudes were different at different stations, an azimuthal variation of the model stress drop was observed and a mean value used for the best estimate.
Seismic moments calculated in this study for events 2, 3, 4 and 6, are similar to those given in the CMT solutions for the same events (Table 4 ). Since measured moment is +:generally dependent on the frequency of the recording instrument (e.g. Christensen & Ruff 1986; Monfret & Romanowicz 1986), it might have been expected that the 'CMT moments would in general have greater values than the ones obtained here. One possible explanation for the good agreement could be the relatively smaller surface-wave ,magnitude of the events under examination when compared with their body-wave magnitude. As seismic rays travel mainly through oceanic crust to arrive at the recording tations, no Airy phases are created that could give high urface-wave magnitudes. As a result, low-amplitude surface waves will yield moments comparable with those obtained sing body waves.
CONCLUSIONS
early recorded body waves provided sufficient information compute well-constrained focal mechanisms of the seven moderate-sized earthquakes associated with the Aleutian hlands subduction zone. The fault plane solutions for all the events were constrained, typically to within *So using the relative amplitude method. Event 1, which occurred in the oceanic crust under the trench, is characterized by normal faulting. Events 2, 3, 5 and 6, in the main thrust zone, have thrust mechanisms and fault strikes consistent with the coupling of the two colliding lithospheres. The strike-slip Wmponent that is present on the solutions of events 6 and 7 could be due to heterogeneities or temporal stress changes. The hypocentre of event 4 is situated within the subducting lithosphere in the upper part of the double Benioff zone, resulting from the subduction of the Pacific plate under Kamchatka. The down-dir, direction of commession suggested by the orientation of the P-axis is consistent with unbending stresses in the upper part of the subducting lithosphere.
Other source parameters (focal depth, source dimensions, rupture velocity, stress drop and seismic moment) were determined for five events by body-wave modelling. Source finiteness was observed in the source mechanism for one event. This can be applied successfully to the stress determination and seismic hazard studies. The focal depth was determined using the time difference between p P and P, and was well Constrained in most cases. Source models were assumed to be circular or elliptical with the radius varying from 3.5 to 8 km depending on body-wave magnitude. All the events have typical stress drop values for interplate earthquakes (-30 bar), except event 4 which occurred at a depth of approximately 183 km within the subducting lithosphere and can be characterized as an intraplate earthquake. The rupture velocities obtained (2.1-3.2 km sC1) lie toward the upper limit determined by the shear-wave velocity. Seismic moment values obtained here are similar to CMT determinations although the latter were calculated using much lower frequency seismic waves. This implies a fairly flat spectral level below the corner frequency.
